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DETAILED ACTION 

(1) 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-18, drawn to a photo-electrolytic catalyst system for hydrogen 
production from water, classified in class 502, subclass 100+. 

II. Claims 19-36, drawn to a method for converting optical energy into 
chemical energy to drive a chemical reaction for producing hydrogen gas 
from an aqueous electrolyte, classified in class 204, subclass 1.57.15. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another and materially different apparatus or by hand, or (2) the apparatus 
as claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the process as claimed can be practiced by another and 
materially different apparatus such as an electrolysis cell comprising an anode, a 
cathode and an external power source. 

Because these inventions are independent or distinct for the reasons given 
above and there would be a serious burden on the examiner if restriction is not required 
because the inventions have acquired a separate status in the art in view of their 
different classification, restriction for examination purposes as indicated is proper. 

Because these inventions are independent or distinct for the reasons given 
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above and there would be a serious burden on the examiner if restriction is not required 
because the inventions require a different field of search (see MPEP § 808.02), 
restriction for examination purposes as indicated is proper. 

During a telephone conversation with Bor Z. Jang on May 31, 2007 a provisional 
election was made with traverse to prosecute the invention of Group I, claims 1-18. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 19-36 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

(2) 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 4-8 and 10-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U. S. Patent No.4, 650,558 to Frank. 

Regarding claim 1 . Frank discloses a catalyst system comprising a 
semiconductor material and a catalyst The semiconductor material is selected from III- 
V compound, which has a non-zero energy gap Eg. The semiconductor material is 
electronic contact with the catalyst. (Col. 8, line 59-col. 9, line 13; col. 9, line 46); col. 4, 
lines 45). 
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Regarding claims 2 and 10-11 . Frank discloses that the size of the catalyst 
particle is in the range of 2-300 nm (col. 7, lines 1 9 and 20). 

Regarding claim 4 . Frank discloses that the catalyst is a redox enhancer (col. 7, 
line 13). 

Regarding claim 5 . Frank discloses that the semiconductor material is an ll-IV 
compound (col. 8, line 64). 

Regarding claim 6 . Frank discloses the semiconductor material has a band gaps 
between 0.5 and 3.0 ev (col. 8, line 62). 

Regarding claim 7 . Frank discloses the catalyst material is rhenium (col. 7, line 

22). 

Regarding claim 8 . Frank discloses that catalyst material is a transition metal 
(col. 7, line 21). 

Regarding claim 12 . Frank discloses the semiconductor is a combination of more 
than one band gap n-type materials (col. 8, line 33-34). 

Regarding claims 13-15 . Frank discloses that the semiconductor is a 
combination of n-type and p-type materials. The different band gap materials layer 
renders the absorption of different wavelength of light (col. 8, line 29-38). 

Regarding claims 16-17 . Frank discloses the catalyst used in combination form in 
the catalyst system (col. 7, lines 24 and 25). 

(3) 

Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by U. S. 
Patent No. 4,544,470 to Hetrick et al. 
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Regarding claims 1 and 3 . Hetrick discloses a catalyst system comprising a 
semiconductor material and a catalyst. The porous semiconductor material layer is on 
the surface of the catalyst (col. 2, lines 54 and 59). 

(4) 

Claims 1, 9 and 17-18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U. S. Patent No. 4,623,437 to Visca et al. 

Regarding claims 1 and 9 . Visca et al. disclose a catalyst system comprising a 
semiconductor material and a redox catalyst on the surface of the semiconductor 
material (col. 2, line 20 and col. 3 line 36). 

Regarding claims 17 and 18 . Visca et al. disclose that a combination of a 
reduction catalyst and an oxidation catalyst renders a high yield redox reaction (col. 2, 
lines 60-63). 

(5) 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Such prior art is listed on PTO-892 C- G and l-L. Any inquiry 
concerning this communication or earlier communications from the examiner should be 
directed to Shuangyi Abu-Ali whose telephone number is 571-272-6453. The examiner 
can normally be reached on Monday - Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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